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!fflTJOD OP OP!;R&TIQI 
SllLEC!OB CIRCUIT 

Ino-01111ng t'rom Spl • .,,_,. Switchboard With lfo T .. i Keya .lt .,,_,, Posltloa.. Pa.el 
htne Sntohtng Syst 

DEm.OPr@ 

l• PQRPOSE OF CIRCUIT 

Thia circuit i• used to eatullah cOJlllections tor calls incond.ng h"Om 
a ".&." mtchboard. 1a a tull mechanio&l ottlce. It la used b7 the ■ero 
operator in Teritying peralstent busy reports and re-eatabllahing out-oft 
connectlo:na. 

2. !QRKIJIG LimTS 

one. 

QPWTIQlf 

z. PRU{CIPAL PQWIQJS 

fllia circuit ■elect~ a idle sender and eatabl11he1 oomteetloua between 
the "A" operator' ■ cord o1rouit and a final selector. It1 pl"l.Doipal 
ta.net ions are as f'ollowa: 

s.1 Selection of idle ■a4er and pl'Oper Idle final aeleotor, repeat• 
lng :p11lses trom final duriag final 1elect.io11 and dismissing ■ender.at 
ena ot ■ electtou. 

3.2 Establishing the talk111g ccnmeeUon • 

Heturning to normal. 

••- QO?iQCTIBG CIRCQITS 

1'h1 a 01 raw. t connect• •1th an intercept 1ng and •ero 
circuit, an 1ncoia1ng tnmk ender and a final aelector. 

mc~IPl'IOJ Of Of:!RA.TlOJ 

!>. S!tmlffl Rlff IJiG 

When the sero o~rator iuerta t!M pl-a« ot a cord 1D the outgoing Jaolt. 
the (SL) relay operatea OYer the al Te thru ita winding in aeries. The 



(SLI relay operated, Ughta the 2•J buq lamps. •bieh remain lighted. until • 
. the circuit re.tW"Us to normal. The (PLS) rela, also operates OTer the Up 
and ring ot tbe cord. !he (PLS) relay operated.. oper&tea tile (REL) r•laJ 
w1lich in tum.operate• ~be (L) rela7 thru ita aecondar., (800 ohm) winding. 
The (L) relay operated, locks thru ita primary {1200 om) winding to 
ground on cam I and operates the R magnet.. adyanclng the ewitch to posi-
tion 2. As the aitch enters position 1 Z/4. the (L) relay loon thru 
lta p~imary winding to ground in the asaoo1ata4 sender circ~it o•er the 
test lead (fST) it the selector 11 on a busy sender and the(?) re~a, 
operates, opening the operating circuit for the (L) rel&J• fhe (PJ re• 4t 
la, operated, loolts to trround on the armature of the (REL} relay and ope-
rates the aender selector stepping m&g:11et (SEL.SfPJ, starting the eelec• 
tor mmth,g tor an idle aend•r• When an 14le s.nder is tCllD:cl the (L) re-
la;r rel aaea aa there ia now no ground on ·th• ,est lead (!M'I • 1'he (L) 
relay ~leased; put~ ground 011 the TST lead UklDJ it l>uq to other hunt• 
lng ••lector1 and operate■ the R !1&8D,et9 adTanclzag the sequence Pitch to 
poa1tion 3. In po■ itlona Z 3/4 to 11. the aeJMle~ is made buq by gro'Glld 
011 the armature of the (P) rel&J'• Iba th• aequc.ce·a•1tch enter• posl• 
tlon I, the (01) relay operates. fte (CI) rel&J operated conneota the 11 

R!lG, n, J'R and CI leads thru to the ,ender. 

,. fflQSFJRBIRP uoosms u,IstRAT101 

lhllt the selector 1a bwlttng ~or au idle ■ender, the sero operate~ . 
111&1' dial the tbOuaa.a.ds digit in 1'hlob caae the (PLS) relay releases a.ud 
rea_perates 1n ernohrouln with the lmpilsea ant out bf the di&lo The 
(R!L) relay being a slow rel••• relay, remain• operated, caaaing the 
!'B-!TP magnet to operate and r•lease with eaoh lmpilee from the dial tlm.a 
■etting up the thousands digit on the TB regi~ter. The (.lDV) rela;v ope• 
rates and being slow release relay remains operated while the tmpal1e1 
are being sent out b7 the dial. Each time the (Pt.S} rel9.7 releaau, the 
(B) relay operates thru. the break oontaots of the ff•STP magnet. na (!) 
rel~ operated, (a) couneete g.rouud to the (~?!I.) rela.1 thu1 preY•ting 1t 
troa .t10me11tarily releasing duri11& 4iallng Lb) connects growid to the '?K• 
STP map.et thue insuring it• o»ff8Uon 111 case the 1mpalses from the (P:LS J 
relay ar• not ot auttlo1ent duration. fte (!) r•l•r retaalna operated until • 
the tH-S'l'P 11&gnet llas oper&t~, at •hloh t1.!le lt releases. The (ADV) re-
1A¥ 01»4r&tecl, short oirculta the 1114uct1Ye winding ot the (TRJ relay, pr..-
Yeatlaa 1, ho• operating as tlle TR-2 bntsh etepa off rionaal. .Uter the 
41s1t ua been dialed the (ADV) relay releases, allowing the (fRI r•l~ 
t() operate. The ('lR) relay operated, (aJ ti-amstera the impulse le&4 
t'rom the 1'11-STP magnet to the I lead ot the sender (b) connect• batter:, 
to the fK-4 ~H-5 and TH-6 regl1tera which set up the regis\ar relaya in 
the aender oyer leada BEG, FT and FR, a, determined 'b7 th aetting of ' .A 
the TH register. .._, 



• '• pug IILAJOJ 
!ha ncceedlng dlglta r-«1 ■trat1on ta ■et up on re.slat the atacl-

er. .A.a ■ooa u tbe rt~t itlpll•e• ot tbe lmndNde digit h 41alecl, the 
1e;ld.v tactloll■ an4 connect■ ground to lead CI, operating t (C -1) 

·-relq. Tu (CI•U relay operat•4• (a) hold■ the ('l'R) rela7 operate4 to 
gro,m4 Oil the CI lead (b) di ■CODA&Ot ■ the batter, U■N lJI tllouuds r■-
gietratlon n-o111 the TB-4 1 1'H-5 ud TH-6 regteter■ le) operates the Tlt•Sff 
-.pet thru tlle lf'R-1 brush.- ott-nol"ll&l teraiual W14er control ot Ue 
braalc CODt.act ■tepplng the z-egla\er to normal (cl) opera.tee th (Cl•!) re­
lq. The (01•2) rela, operatecl, dllcomaeot■ the Rm.-P"r and F3 led■ 
fl'Om tu arc■ ot the TH regbter and coma■at.a the P! an lR s tor 
brush selection &lld th BEl le&cl tor registration ot tu aucce 1 41gtta. 

a. BROSH SELEQ1'IQN OOETIWBD 
'hen the Pr u4 n lea4e are closed thn to tbe ■end.er, the U,J re­

lq operates lu a olrouU trom bat.te17· t.hrougb ha pl"ial"J' •11ldl11g ca.• 1, 
(CI-2) relq operated. br11■h •• oTer le&cl n. tllnl tlle sender, back o•er· 
1•4 PR. bru1h 5, (CI-2) relay operated. to grollDd OU cu I. The lit) 
relay operated locks ONr CU ll and tbe tundUteJat&l C11'CU1t1 a4Y&l1Cea 
tbe sequence nUcb to po1tltlon 4 1 and operate• the UP nagnet. .u the 
•elector moyea uprani, gro11114 h'om the, co tator is 1Dtermittentl7 
aomiect•d to the Ft lead. cautng the at.eppiug relay ln the sen4er to 
releaae and re-operate unt.11 the proper ,ru.ah ll&a bee ■elected. lrhu 
nttlaleut Impulses ba•• been aeut back to satiety tbe sen~er, the f'ml4-
amental oircult 1s opened in the •••der. releallng the (L) relaJ• The 
(L) relq released, release■ the t7P magnet atopptng the upward !llOYe nt 
ot the ••l•otor ud. &dT&Uce■ the eeq_uence ewltch i-o poe1t1ou 5. ftth the 
eequence ••Ucb ill poaitio~ 5, tu trip ~•t ('l'M') o-perates. 

GROUP SELECTION 
.Arter himdred.■ registration bas taken place in the sen4er and with 

the sequence .. 1toh in poa1t1on 5. the tundaental aircult le agaiJl closed 
over leads F'.r and PR operating the (L) rel&J• !'he (L) relay operatect la) 
locks thru cam N ai:d oTer the fundamental otrouit {b) operates the UP 
magnet tor group select1011. The trip !J18gll t ( T!!) be1n'-' operated. in ooei­
tion 5 to 7 causes the preTtouely selected ~et ot brushes to trip &s the 
selector !DO-Tea upward. Ground 1s intermittently connected to the :!l'l' 
lead by the B co11111Utator. oaas1ag the atepPing rellq to release and re-
operate until the proper group ll& n eeleeted. ~'hen sufficient t.ra-
pulses ha•• been sent baok to aaUsf) the sender, the f'lmcl&.'Hntal circuit 
1a opoad, relNsi»g the lLt relay. The {L) rela7 r lea.sett, releases the 
UP magnet tlm.1 stopplDg tb.e brushes at the selected group and advance, 
the sequence to position 7. Tu L) relay n-operatea 1n poalttoa f tlml 
~ ta aecond.al7 •1ncl1llg to gr01mc1 on CAiii ~ azul ad.ft.DOH tu aeq11ace ■•1 toll 
to poal tiou a. Should the ti rat tl'lmk ot tu aeleoted. group be 141•• u • 
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tlltHeequeuoe awitoh enters poaitlon 8, the tLJ r•lay releases but 1hould 
the tirat. trunk ot \he group be buay, the (LI rel,.a,- locks tbru it• pri.Jaa.1'7 
llin4lng to growi4 on the aleeYe at tbe bu■7 tl"llDke 

The {L) r·la, held operated 1n poa1t1on 8, operates the UP agnet, 
caua1q the ••lector to traTel upward. 'l'he (L) rela,- ia held operated 
betwea $el'!D1nala tllru its second.&17 winding to ground on th• O CODllll• 
tatort lbeu u 141• t~ 1 ■ toun4, the (LI rel&J" releases there la 
110 groa4 on tlle llffYe terminal.. ~ (L) rela.y released., releases the 
UP magnet; ■topping the brushes Oil the ■elected. trunk te?"'llinala and 
iit!Tancee tbl 1eqa.ence awttch. to politlon 9. '!'be (1,) relay released 
IJ!'OUJld the ■lane ot tbe trunk -.l:!11« it bu17 to other hunt1128' eelec­
tora. 111. pod Uon 8 3/4 to 16 ~ the 't.rimk. h ll&de bus:, by ground on 
c• le 

11. iiEl:lP':191 IRQIP 

12. 

nth the 1equaae ■witch 1n position 9, the (LI relay o,eratea thn 
itl primary winding to sround on cam 1. The (L) rela,- operated, loon 
OYer the ring to ~owi4 tn the final selector and advances the saquence 
awiteh to posltlOD 10. ln pOeitiOD 10 the tip side Of the tunda.~ental 
01rouit 11 olO.ed to the tip tenunal ot the selected final trwik tor 
sel otion beJond.. 

Wb.99 t selection be,ond has been CO!lpl,ted, gr :i~,1 I~ raoved trom 
the ring tn the final, releasing the((L) rel&¥• The (L) relay released, 
advances the sequence n1toh to -position 11, the A cam adT&noing 1t to 
po ition 16 thereb~ coll.ileoting the tip and ri12g tilru to the oord oircw.t 
for talld.ag. 'ilth the eeq_uenoe switch in poaitlons 11 to 18, the high • 
resistance winding ot the (SI.I rel•J la short ciroQlted, thus operating 
a marginal relay ta the cor4 circuit which connect■ talking battery to 
the ti~ and ricg. 

13. SENDER RILl,f.SJP 

'hen tlle 1eqo. ae n1 tc,h leaves pod t1ou 10, the ( PL J r.iay re­
leases, releastug la tuna t e (RELJ, (P), (CI), (Clil),~(.et~2)l-...-(TR) 
relq~. The aender·1, DOW dl•connec\ed tro~ this o1rcait. 

H • RIQOLAP. DI Q0rmEQS'I0i 

When the pl\11 of' the sero cord la re?DOYed tro!'D the jack, the (SL) 
relay releases. Th• (~LJ relay released, aavanoes the l switch to 

• 
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poaUion 18. I.a poaltlon 18, the down {D) magnet operate■, ret~iJlg 
the ■elector brushes to normal. When the b.nuhes reach the bottom o'f the 
frame, ground on the Y corr:muta.tor adTanoe■ th 1eqllence 1'11"itoh to nor­
mal. 

OVJWLOJ 

Shculd all tbe trtmkll in a group be busy, the selector while trunk 
hwlting ( in post't1on 8 J goes to the top of the group and r ■ ts ou the 
overflow term1nal9• A.a ,he sleeTe ot the oyertlow terrainals is not 
grounded. t (L) relay release , releasing tbe OP ma.gnet and advanoing 
the switch to position 9. Ground on·'Llle Z oolll!IN.tator &clT&noee the 
sequence 1witoh to position 12, the A cam ed.Tanoing it to :poeitio~ 16. 
In position H,, the Z comna.tator adT&nees the nttoh to position 17. 
In poait1on 17, the #160 or Jl49 interrupter and 600 ohm reaiatance 
are connected acros the tip and ring thereby tla&hing the supeniaor,y 
lamp in the cord circuit aa an 1:a4ication that all tl'le trauma in the 
group are busy. When tb.e plug o~ the cord 1a. Withdrawn from the Jack, 
the (SL) relay rele&aes and adTanc a the sequence nltcb to J>O■itiou 18. 
From this point on. the switch and ulector are returned. to no:t'ffll.l es 
described in paragraph 1,. 

Should the selector travel to the top of the frame during selection, 
ground on the X commta.tor uvao.ce• the switch to poaition 10. J.s the 
ring 1• not connected thru to a final the tL) relay ralea es and ad­
vances the switch to position 11, ground on the X-commtator advancing 
it to poslt1011 17. In poattlon 17, the sa.penieory lamp in the cord 
circuit tlash~a and the ctreuit return• to normal ,men th plug ot the 
cord ia withdrawn trol!a the jack aa 4.egcribed under paragraph 15. 

SELEQ'l'ING A BUSY LINE {JlfflBI "19 D§r' l'IA'amP IS USED. I 

lf the Oll9rator de■ires to eatab111h a connection with a busy line, 
the 69-.i mltiple key ta depreaaed, operatiug the (NT) rele.y. The (N1l!) 
relay operated, (a) locks in position l 3/4 to 11, (b) in position 10 
connects the secondary winding of the {Ll rel113 and the 500 ohm resist­
ance (F) in parallel with the primar;v winding 01' the (I.) Nla,y which is 
locked ove-r the ring to sr-0Ul1d thru a marginal relay in the final The 
margin 1 relq (:P.B.X.) in the final, due to the low re1istanca o:r the 

parallel comb1nstion., operates and oauaea the tlnal to omit the bu y 
teE:t. lhen ground is removed from the ring in the final, the (L) re­
lay relea•es, dTanc1ng the sequence switch and caualng the circuit to 
•"-•nction aa in paragraph 12. If "llo !est" reature u not \lsed omit 
.) ragrapll 17. 
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18. DISCOJIHIC!IQI 519P QJLL IS OOJrI&DP . 

Should. the plug of' the cord be withdrawn trom the Jack 1n BJJ¥ posi­
tion tt-om 3 to 17 ot the eequence nitch, the ( SL) rela,y releases, ad­
vanctng the switch to position 18, the nit'11 and selector being restored 

to normal•• described under paragraph 14 • 

EBG: J.C.G, 
Jauu.ar.7 26, 1925. 
GO 

CHK'D. l5Y: J. I. .AFF'D: H. L ~nlES 
E.R.C. 
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·OIRCUIT REQJJIRE+AmTS 

( 10 Pages) Page tfs • 
Issue 1·- ~~-502173. 
J anmry 20, 1922. 

THE ID\.DJlET R.EQUIR~T-S SHOWN BELOW A.RE FOR MAINTENANCE OSE ONLY. 

OPEfilTE NON-OPERA./fll .. •·• REI&SE • 

Special requirements to insure slov, release. 
After a soak Of (On open ·circuit}. 
a ppro xim:i. te 1y • -
.900 u.mp. 
Peo.dj • .107 amp. 
Test .i.13 ;:imp. 

w.c .c .• &40 a.mp. 
Hold: 
w. c.c .. 371 amp. 

NOTE: To prevent chat_tering, the "m.lke­
before-break." spring combination 
of this relay shall be so adjust ... 
ed thc.t the spring which normal-· 
ly nnkes on the bo.ck cont.act, wi 11 
give the greatest possible contact 
pressure against t:00 back contact• 

Special requirements to 
Be adj • ..o 18 amp. 
Test .019 amp. 
w .. c .c. .041 amp. 

insure slow release. 

NOTE; To prevent chattering, the "make­
before-brea.k 11 s-pring combination • 
of this reJ.:w shall be so adjust~ 
ed tho.t tho spring which normal-
ly makes on the back contact, mll 
give the greatest possible contact 
pressure against_the back contact. 

Ee adj • .0 13 amp. 
Test .o-.7 amp. 
w.c .c. .021 ...mp • 

Beadj • .001 amp, 
!est .0009 amp. 

Be adj• • .002 amp. 
Test .001 amp. 

Special requirem:mts 
Beadj •• 017 ar:!y. 

to insure fast operation. 
·.e ,m_j • • O 12 amp • 

Test .0178 ~~p. 
W.C.C •• Ole an..,po 

Test .olH ump. 
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CIRCUIT REQ11TJIBMENTS 

THE R.EallH.BT REG,~NTS SHOtyN Bj,WW ~ JQB llA.lliTENAMCE USE ONLY 

Onter 
Wdg. 
{800 
ohms). 

- PD27 
(?IS) 
Inner 
Wdg. 
(500 
Ohms). 

OPERATE 

Test .045 amp. 
w.c .c .. 053 amp. 

NON-OPE3AT.E RELE.\SE 

.NOTE: Relay to be equipped with special c.rmature stop 
{piece part 163914) unless an El relay cover is 
fUrnished • 

Special Requirements to insure fa.st operation. 
Ieo.dj •• 0145 ump. lleadj •• 013 amp. 
Test .015 runp. Test .0125 amp. 
w.c.c .. 026 amp. 

Outer Test 
wdg. 
{500 ohms). 

:ilB28 
(Bl 

Ell73 
(CI-2) 

-
El205 
(TR) 
Inner 
wdg. 

El359 
(Pl_ 

Special Requirements 
Beadj •• 0095 amp. 

to insure fast operation. 

Test .010 amp. 
Readj • .0065 illllp. 
Test .006 3mp. 

w.c.c .. 075 amp. 
(Armature travel .015 11). 

P.eadj • • 021 amp. 
Test .025 amp. 
w.c.c. • 029 amp. 

Bead.j. .015 amp. 
Test .018 amp • 
w.o .c. • 021 amp. 

Readj •• 017 amp. 
Test .023 nmp. 
w.c.c .• 029 amp • 

Beadj • • 012 amp. 
fest .011 amp • 

Iea.dj. .010 amp. 
Test .oo~s amp. 

NOTE: To prevent chattering, the "mnke­
bcfore-c~-eak: 11 spring combimtion 
of this relay shc!.11 be so ,idjust­
od t..h.at tho sp-.c ing which nonru!l-
ly makes on the beck conto..ct will 
gi;i9 t.r..e greal;est possible contact 
p::es3~e against the back contact. 

Be..ldj • .002 amp. 
Test .0019 amp. 

, 

• 
• f 
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Tl8 m,nrusT REQUIREMENTS SHQ',JN BELO\"/~ FOR MAINTENANCE~ ONLY 

El370 
(CI) 

El439 
(SL) 
ln."lor 
wdg. 
(34 
ob.ms)• 

i suries 
a.id:lng. 

OPE&.T~ 

Readj • .027 amp. 
Test .035 a~p. 
w.c .c. .043 amp. 

NO -OPERA'E .rBLF..lSE 

Rec:.dj • .003 amp. 
Test .0015 allip• • 

Test requirement of inner ;;Jinding is proportional 
to tust requirements of vlind.ings in series. 
lre2-clj • .. 0TJ1l amp. ~adj. .050 o.mp. 
TcH,t .095 mp. Test .0475 amp. 
Hold: 
w.c ... 129 nmp. 

Test .027 3mp. 
W. C .C. .032 amp. 

• 

ENG .--T?I: ML. 
2/20/ 2 • 

CHK'D.--AClil: C'l/P APPROVED .-i C.L. SLUYTER, G .. JI.L. 
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